Characteristics of thyroid function in experimental protein malnutrition.
Two experiments were conducted to study the effects of protein malnutrition on thyroid function. Resting oxygen consumption and serum concentrations of triiodothyronine (T3), thyroxine (T4) and thyroid stimulating hormone (TSH) were measured and correlated with thyroid histology, gain in weight, feed efficiency and carcass energy content in male rats fed isoenergetic diets ad libitum containing 22% (control) or 8% (protein malnourished, PM) casein for 28 or 32 days postweaning. A third group was pair-fed to the PM rats with the control diet. In experiment 2 additional groups were pair-fed to the PM rats with 8% casein diets in which the casein was substituted with different mixtures of carbohydrate and fat. Resting oxygen consumption/body weight (0.75) decreased as body weights increased in all groups, but was consistently greatest in PM rats. In PM rats, plasma T3 was 130% of controls after 11 days of the dietary regimen and averaged 215% of controls from days 18 through 32. In experiment 2 both T3 and T4 concentrations were approximately twice controls in all PM groups. TSH concentrations were within the normal range in all groups throughout. Feed efficiency averaged 36 to 40% of controls and mean weight gain was 30 g after 28 days in the PM groups, compared to 114 and 91 g, respectively, in the pair-fed control rats. Carcass energy content of PM rats after 28 days was significantly lower than in control or pair-fed control rats. Thyroid morphology was compatible with increased secretory activity in all the protein-malnourished groups, compared with normal activity in the control and pair-fed control groups. Thermogenesis, as measured by oxygen consumption, was markedly increased in the PM rats compared to controls. These observations are consistent with a diet-induced thermogenesis in the protein-malnourished rats. In contrast to simple under-nutrition where energy expenditure may be conserved by decreases in thyroid function and thermogenesis, increases in thyroid function and thermogenesis in protein malnutrition could provide an energy balancing mechanism whereby unneeded non-protein energy in the diet could be dissipated as heat, and survival enhanced.